Previous investigation has shown that an unconscious unwillingness to accept the roles of motherhood and femininity may play a major part in the etiology of habitual abortion and frequent prematurity. Subsequent to suturing of the cervical os, delivery was successful in 9 patients with a history of 3 consecutive unsuccessful pregnancies and an incompetent cervical os. These patients were then followed to see if having, in a sense, been forced into motherhood in this manner had exacerbated any underlying emotional conflicts. The incidence of postpartum psychosis in these patients was statistically significantly higher than in a matched control group.
Previous investigation has shown that an unconscious unwillingness to accept the roles of motherhood and femininity may play a major part in the etiology of habitual abortion and frequent prematurity. Subsequent to suturing of the cervical os, delivery was successful in 9 patients with a history of 3 consecutive unsuccessful pregnancies and an incompetent cervical os. These patients were then followed to see if having, in a sense, been forced into motherhood in this manner had exacerbated any underlying emotional conflicts. The incidence of postpartum psychosis in these patients was statistically significantly higher than in a matched control group.
N UMEROUS PREVIOUS INVESTIGATORS
have suggested that habitual abortion occurs, at least in part, as the result of emotional factors. 3 -"' 7 ' 9 -12 >
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Some have cited specific underlying personality conflicts as being present in these patients. They state that these patients have difficulty in accepting their feminine role and the role of motherhood. 4 ' 5 ' !) Others have suggested that there must be a coupling of these specific personality conflicts with particular types of stress before habitual abortion is seen. 14 The success of psychotherapy in helping previously habitual aborters to deliver From the Departments of Psychiatry and Obstetrics and Gynecology, University of Colorado Medical Center, Denver, Colo.
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-"• "• 1 5 It has also been suggested that emotional factors may precipitate endocrinological reactions such as an increase in adrenalin secretion, which in turn causes premature uterine contractions. 2 An incompetent cervical os, found fairly frequently in habitual aborters, and originally thought to be due to obstetrical trauma, s has also been diagnosed in women without a history of cervical trauma and without a recognized physical defect in the cervix. Several investigators, therefore, have suggested a congenital incompetence of the os. 1 ] 0 It is also conceivable, however, that the premature dilatation and effacement of the os comes about as a physiological reaction from endocrinological changes 257 which are in part secondary to emotional stress.
The Shirodkar operation was devised to correct such an apparent weakness of the musculature of the cervix uteri. In principle, the operation consists of a purse-string suture placed submucosally around the cervix at the level of the internal os in order to prevent expulsion of the fetus before maturity. 13 If the etiological theories of an incompetent cervical os mentioned above are true, and if some patients who habitually abort are, in fact, solving emotional conflicts by unconsciously aborting their pregnancies through dilatation of the cervical os, then with such a procedure as the Shirodkar operation, by which dilatation is prevented and by which a habitual aborter is in a sense forced into motherhood, it could be expected that the severe underlying emotional conflicts would be precipitated and exacerbated postpartum.
With this in mind, a study was made of patients with a history of habitual abortion, each of whom had delivered a viable child subsequent to a Shirodkar operation.
Method
A spontaneous abortion is defined as the termination of pregnancy before the twentysecond week of gestation, when the fetus weighs 500 gm. or less. Repeated or habitual abortion is characterized by 3 consecutive spontaneous abortions. Only 5 patients were found who had delivered a viable child following a Shirodkar operation and who fell strictly within the definition of habitual abortion. Previous investigation has shown, however, that women who frequently deliver prematurely have unconscious psychological conflicts similar to those of women classified as habitual aborters.
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The study group was therefore widened to include patients who had had 3 consecutive unsuccessful pregnancies, with 1 or more of the pregnancies terminating prematurely after the twenty-second week rather than before. In some cases, the premature infant lived for a few days, but in no case longer than 1 week. Under this broader definition, another 4 patients were added to the study group. The study group was obtained by reviewing the charts of all patients who had received Shirodkar operations at the University of Colorado Medical Center and the charts of the patients of 2 obstetricians currently in private practice but previously on the staff of the medical center. Each patient studied had had a Shirodkar operation performed less than 7 years previously. The 9 patients were informed by mail or by telephone that a research project was being carried out with mothers who had had a successful pregnancy following a Shirodkar operation, and were asked to come for an interview. Seven patients responded, and one who had moved a long distance from the hospital answered questions by correspondence; the ninth had committed suicide approximately 4 years before this investigation was started.
As complete a medical and general psychiatric history as possible was obtained from each patient. Since it was realized that a fairly strong case might be made for more superficial environmental factors' being primarily responsible for postpartum emotional difficulties in these patients rather than the deeper unconscious conflicts, the following were also determined for each patient:
1. Whether the family of the patient or the patient herself were experiencing any major financial problems at the time of the pregnancy and delivery 2. Whether the patient and her husband were having any major marital difficulties at that time 3. Whether there were other children or relatives in the home, for whose care the patient was also responsible in addition to having the care of her newborn baby 4. Whether the patient felt that the operation and all it involved had been sufficiently explained so that she had no subsequent doubts or fears due to lack of information 5. Whether there were other extraordinary environmental factors at that time to which the patient might have attributed any emotional difficulties experienced by her postpartum
The results were then statistically analyzed to see if any of these environmental factors correlated significantly with the incidence of postpartum psychoses.
For control purposes, 9 women who had had no history of habitual abortion were similarly interviewed. All of these patients had undergone successful Shirodkar operations because of an incompetent cervical os. The control and study groups were matched as closely as possible by age and socioeconomic levels. The ages ranged from 20 to 39, with the average age discrepancy between each matched pair being no more than 2.3 years. Five patients in the study group and 4 in the control group were clinic patients.
The patients' obstetrical histories were reviewed in both the study and control groups to discover any history of cervical trauma which might be considered the possible cause of the incompetent cervical os. Statistical analyses were performed using the chi-square test and Fisher's exact probability test.
Results Table 1 gives the results in both the study and control groups. The patients are divided into those who suffered a postpartum psychosis, those who had psychotherapy during pregnancy and were relatively stable postpartum, and those who had neither psychotherapy nor any postpartum emotional difficulties. As can be seen, 89% of the patients in the study group had either a postpartum psychosis or psychotherapy during pregnancy, as compared to 11% in the control group.
Of the 5 patients classed within the strict limits of habitual abortion, 3 (60%) underwent a postpartum psychosis. Any patient was considered to have had a postpartum psychosis if the onset of symptoms of a severe depression or of schizophrenia occurred within 6 months of the delivery. These symptoms included, in the case of depression, severe subjective feelings and sufficiently severe objective signs and symptoms to warrant the use of either psychopharmacologic agents, psychotherapy, psychiatric hospitalization, or any combination of these three. In 2 of the 3 cases, psychiatric hospitalization was necessary, while the third patient received psychopharmacologic agents and psychotherapy.
The remaining 2 habitual aborters underwent psychotherapy during pregnancy. Both felt that the psychotherapy was of help and were relatively emotionally stable postpartum. (One of these patients did suffer a mild postpartum depression, however, and 9 months later incidentally developed severe hay fever for the first time in her life.)
Of the 4 remaining patients in the study group, 2 (50%) developed postpartum psychoses (1 underwent psychiatric hospitalization and 2 years later committed suicide); 1 had psychotherapy during pregnancy and was emotionally stable postpartum; and 1 was the only patient who had neither psycho- Of the control group, only 1 patient had a severe postpartum depression; this did not necessitate hospitalization. None of the patients in the control group underwent psychotherapy during pregnancy.
The patient in the study group who committed suicide had had a history of previous psychiatric hospitalization for schizophrenia. She had not, however, experienced any difficulties in this regard during the last 8 years prior to her delivery. No other patient in the study or control groups had any history of previous severe emotional illness or was diagnosed as being schizophrenic.
The incidence of postpartum psychosis in the study group as compared with the over-all incidence at the University of Colorado Medical Center is highly significant (p < .001). When more meaningfully compared with the control group in pairs matched for age and socioeconomic levels, the results can be viewed in two ways. First, if one chooses not to accept that the psychotherapy during the pregnancy played a role in preventing the postpartum psychosis in the 3 patients concerned, the results are statistically significant (p < .05). However, if it is accepted that the psychotherapy prevented the occurrence of postpartum psychosis in these patients, then the results are highly significant (p < .005). Two of the patients in question felt that their psychotherapy had helped them, while one did not.
No significant correlation was found between any of the environmental factors and the incidence of postpartum psychosis (p > .05 with each factor). For example, 4 patients at the time of delivery were experiencing major financial problems. Of these, 2 suffered postpartum psychoses. However, of 5 patients not undergoing any financial difficulties, 3 suffered postpartum psychoses. The possibility may not be ruled out, of course, that financial problems or other environmental factors played a part in the development of the postpartum psychoses in those patients in whom they occurred. However, the data support the theory that an unconscious emotional factor common to all these patients is likely to be playing a major etiological role; in comparison, the more superficial environmental factors, when present, play a relatively minor role. Table 2 illustrates the lack of significant correlation between the environmental factors and the incidence of postpartum psychosis.
The 2 patients in the study group who showed no obstetrical history of cervical trauma to explain an incompetent cervical os developed severe postpartum depression, 1 of them having to be hospitalized for this. However, 3 of the patients who did show a history of cervical trauma also developed severe postpartum depressions, 2 of them needing subsequent hospitalization. The other patients demonstrating a history of cervical trauma included both the 1 patient without either psychiatric care during pregnancy or postpartum emotional difficulties, and the 3 patients who did have psychiatric care during pregnancy. Thus, neither the presence nor the absence of a history of cervical trauma showed significant correlation with the development of postpartum psychosis (p > .05).
Two patients in the study group reported a severe decrease in the frequency of desire for sexual intercourse after the Shirodkar operation, and both felt that the operation had in some way been a major cause of this change.
Discussion
The results tend to support our original hypothesis that in these patients who are, in a sense, forced into motherhood and femininity by a "successful" Shirodkar operation, a postpartum psychosis is likely to occur as a result of the exacer-PSYCHOSOMATIC MEDICINE bation of underlying emotional conflicts. All but one of the patients studied, who did not have any psychiatric treatment during pregnancy, underwent a severe postpartum depression necessitating either psychiatric hospitalization (50%) or psychiatric care (33%). The results also tend to suggest that those patients who are treated psychiatrically during their pregnancy are far less likely to require either psychiatric hospitalization or psychiatric care postpartum.
From the observation of a lack of significant correlation between either the presence or absence of a history of cervical trauma and the development of postpartum psychosis, one could speculate that neither previous obstetrical cer-VOL XXVIII, NO. 3, 1966 vical trauma (e.g., dilatation and curettage) nor congenital weakness is as important in the etiology of the incompetent cervical os in these particular patients as the emotional factors.
The possibility should also be noted that in the control group there might have been one or more potential habitual aborters (as defined above) in whom abortion was prevented by the Shirodkar operation. Nevertheless, these subjects would have had similar underlying emotional conflicts. The presence of the 1 patient in the control group who developed a postpartum psychosis might well be explained on this basis.
It is of interest that the 2 patients who reported a marked decrease in the fre-quency of sexual intercourse as a result of the Shirodkar operation were strongly opposed to becoming pregnant again. One stated that she was sure she would "turn gray overnight" if she should become pregnant again. The other had her husband undergo a vasectomy. Possibly, they viewed the Shirodkar operation as a potential symbolic means of again forcing them into motherhood, should they become pregnant. The prospect, in turn, unconsciously frightened them sufficiently to bring about an almost total cessation of their desires for sexual intercourse.
There are 3 major limitations to the interpretation of the data presented. First, the number of subjects studied, though statistically significant, is nonetheless small. Second, it is conceivable that the postpartum psychosis observed in these patients is not a function either of the combination of habitual abortion plus a successful Shirodkar operation or (as has been considered here) of just the successful Shirodkar operation alone, as represented by the control group, but represents, rather, a tendency inherent in habitual aborters themselves. In spite of our feeling that the latter possibility is unlikely, another control group consisting of habitual aborters who had had unsuccessful Shirodkar operations should have been included in the study. Unfortunately, such a group could not be found in the available patient population. Finally, this study is, at least in part, retrospective and therefore reflects some of the weaknesses inherent in all such studies-e.g., the possibilities of confabulation and/or memory lapses on the part of the patients interviewed.
Jn spite of these limitations, it is felt that the observations are sufficiently clearcut in certain respects to allow for limited preliminary conclusions to be drawn. The findings strongly suggest that an obstetrician considering a Shirodkar operation for a patient with a history of 3 or more consecutive unsuccessful pregnancies should simultaneously recommend that she discuss her feelings concerning her pregnancy and approaching motherhood either with the obstetrician himself or with a psychiatrist, if postpartum emotional difficulties are to be avoided. Such discussions would, of course, also include any other areas of conflict when so indicated. It appears that in many cases such interviews can be carried out without the services of a psychiatrist. That is to say, although certain of these patients appeared to have had massive underlying problems necessitating fairly intensive psychotherapy, others appeared to have needed only an aware, understanding obstetrician to provide them with an opportunity to ventilate their anxiety and fears concerning approaching motherhood and to give them the encouragement and support they needed. The obstetrician, however, should not be misled by the fact that these patients may often express strong conscious desires to have children, to be feminine, and to be mothers. As was suggested by Deutsch, spontaneous abortion differs from induced abortion in that "the inducing agent is in the psyche, and the pregnant woman who resorts to the help of this agent does not act from conscious will or in accordance with conscious wishes". 4 The results can also be considered as evidence reinforcing those theories which suggest that emotional factors play an important role in the etiology of habitual abortion and frequent prematurity. How such emotional factors in some cases are relayed through the body via endocrinological and/or physiological pathways, to produce dilatation of the cervical os, remains one of the many questions still to be answered.
Summary
Previous investigations have suggested that the etiology of habitual abortion and frequent prematurity is in part an emotional one. The patients are reported to be unconsciously unwilling to accept the roles of motherhood and femininity. Many of these unsuccessful pregnancies are terminated through premature dilatation and effacement of the cervical os. The Shirodkar operation can prevent such a dilatation, thereby "forcing" the patient to carry the fetus to term. It was hypothesized that by thus forcing the patient into motherhood, the underlying unconscious emotional conflicts would be precipitated and exacerbated. A follow-up study was therefore carried out on 9 patients who had had 3 consecutive unsuccessful pregnancies followed by a successful delivery subsequent to a Shirodkar operation. Of the 9, 5 developed postpartum psychoses. Of the remaining 4, 3 had had psychotherapy during pregnancy. The results, analyzed statistically in comparison to a control group, were felt to support the theories that emotional factors play a major role in the etiology of habitual abortion and frequent prematurity. It is suggested that a Shirodkar operation should not be done without taking these factors into account, and that prophylactic psychotherapy prior to delivery might prevent the occurrence of a postpartum psychosis.
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